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METHODS
All patients undergoing carotid endarterectomy at the
John Radcliffe Hospital during the 15-month period from
January 1996 to March 1997 were asked to participate in
the study. Fifty of 56 patients enrolled in and completed
Carotid endarterectomy plays a role in the therapy of
symptomatic carotid artery disease.1,2 Although numerous
studies have documented beneficial outcomes after carotid
endarterectomy, most of these reports are limited to mor-
tality and morbidity rates, cost, hospital length of stay, and
discrete neuropsychiatric behavior after the procedure.1-7
The analysis of quality of life after carotid endarterectomy
has been reported infrequently.8-12 However, most of these
reports examine objective measures, such as particular activi-
ties of daily living, cognitive skills, and social interaction.9
Few studies have examined how the patient’s perspec-
tive of his or her own quality of life is affected by the pro-
cedure. This study sought to determine how patients’
attitudes and perceptions of their own health changed
after they underwent carotid endarterectomy.
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Background: Few studies have examined how carotid endarterectomy affects patients’ view of their quality of life.
Methods: Patients undergoing carotid endarterectomy from January 1996 to March 1997 at the John Radcliffe Hospital
completed the United Kingdom Short Form 36 (SF-36) Health Survey Questionnaire before undergoing the proce-
dure and again at 3 months afterward. Scores were compared with population normal values.
Results: In 50 patients with symptomatic carotid artery disease, there was significant improvement in the SF-36 overall
“change in health” score after the procedure compared with beforehand (61.0 ± 3.7 vs 44.5 ± 3.4, P = .003, Wilcoxon signed
rank test). There were, however, no statistically significant differences in the group’s mean SF-36 subscores after operation
compared with before the procedure. The physical subscores were below age-adjusted healthy population means but simi-
lar to those for chronically ill patients (physical function subscore P = .015 vs normal, P = .89 vs ill; role limitation-physical
subscore P = .007 vs normal, P = .89 vs ill). Patients with postoperative complications did not have an improved change in
health score (–12.5 vs 22.0, P = .03, Mann-Whitney U test). There was no effect on change in health score because of other
risk factors or in patients with contralateral carotid artery occlusion or a history of preoperative stroke.
Conclusions: Patients with symptomatic carotid artery disease undergoing an uncomplicated carotid endarterectomy
perceive improved quality of life and overall health. There is no perception of worsened pain, energy, or physical or
mental function after the procedure. These results confirm that patients believe that performance of carotid endarterec-
tomy improves their overall health, supporting the surgical approach to carotid artery disease. (J Vasc Surg
2001;33:329-33.)
Table I. Patient demographics
No. 50
Gender 39 (78%) male, 11 (22%) women
Age, mean (y) 67.1 ± 1.1
Age, range (y) 49-83
Current smoker 8 (16%)
Former smoker 37 (74%)
Hypertension 36 (72%)
Diabetes 10 (20%)
Hyperlipidemia 22 (44%)
Heart disease 18 (36%)
Pulmonary disease 8 (16%)
Transient ischemic attack 36 (72%)
Amaurosis fugax 18 (36%)
Preoperative stroke 18 (36%)
Side 19 (38%) left, 31 (62%) right
% stenosis, mean 89.2% ± 1.3%
% stenosis, range 65%-99%
Contralateral occlusion 10 (20%)
the study. All patients had a carotid artery stenosis ≥ 65%
and neurologic symptoms referable to their carotid artery
stenosis before operation (Table I). Patients had a carotid
endarterectomy performed by one of the consultant sur-
geons in the Nuffield Department of Surgery. All patients
had the operation performed on a single side only. No
patient was enrolled twice. Postoperative complications
were determined by a consultant neurologist and were
considered to have occurred if they happened within 30
days of the surgery.
The United Kingdom version of the Short Form 36
Health Survey Questionnaire (SF-36) was used for this
study.13,14 This version of the SF-36 has been validated for
the study population of the Oxford region from which the
subjects of this report were drawn.14 Patients self-
administered and completed the SF-36 both before the
procedure and again at 3 months afterward. Scores were
tabulated and compared with population normal values,
although population means for the change in health SF-36
score are not available.14 The normal population values
used were those for 60 to 64 years old, the oldest sub-
group for which data are available.14 Adjusted normal val-
ues for the chronically ill population were calculated
according to known ratios.14
Results of the SF-36 were compared by use of the
nonparametric Wilcoxon signed rank test and the Mann-
Whitney U test. Comparison to population means was
performed with the one-sample sign test. Multiple logistic
regression was used for multivariate analysis. P values of
.05 or less were considered significant.
RESULTS
Thirty-nine men and 11 women underwent successful
carotid endarterectomy and completed the study. The
demographic characteristics of these patients are presented
in Table I. There were no perioperative deaths, and mor-
bidity was limited to 2 minor thrombotic strokes, 2 minor
hemorrhagic strokes, 3 minor neuropraxias (1 vocal cord,
2 tongue), and a hematoma not requiring surgical
drainage. No patient had more than one complication. All
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Table II. Results of SF-36 administration and population SF-36 means
Before operation 3 months after operation P value* Normal population† Ill population†
Physical function 64.6 59.1 .12 76.2.20,.015 64.5.67,.89
Role limitation–physical 40.0 47.5 .22 75.9.001,.007 66.7.07,.89
Role limitation–mental 59.3 64.6 .53 84.8.48,.32 66.7.48,.32
Social function 70.6 74.9 .26 86.2.20,.48 76.8.67,.05
Mental health 75.2 75.5 .52 76.4.48,.32 70.8.02,.007
Energy/vitality 57.8 56.3 .70 61.8.32,.48 52.1.12,.48
Pain 74.7 72.9 .75 76.9.32,.20 62.2.03,.03
Health perception 61.1 59.8 .98 68.1.32,.20 52.5.03,.02
Change in health 44.5 61.0 .003
*P value is the result of comparison of the preoperative test score to the score 3 months later using the Wilcoxon signed rank test.
†Normal population is the age-adjusted normal population mean value, and ill population is the normal population value adjusted for chronic illness; no refer-
ence value is present for the CIH score.
Superscripted values are P value results of the one sample sign test comparing the population mean to the preoperative and postoperative SF-36 results
(columns 1 and 2).
Fig 1. Effect of risk factors and postoperative complications on mean change in SF-36 CIH score. Each pair of bars indicates absence
(open) or presence (shaded) of indicated risk factor or male and female for gender. Error bars indicate SEM. Significant P values are indi-
cated and are the value of the Mann-Whitney U test. Copd, Chronic obstructive pulmonary disease; postop cx, postoperative complications.
patients with postoperative complications had complete
resolution of their symptoms by 3 months, with the excep-
tion of one patient who had had a thrombotic stroke and
had near-resolution of his symptoms.
There was a significant improvement in mean SF-36
overall “change in health” (CIH) score after carotid
endarterectomy in comparison to the preoperative score
(Table II). There were, however, no statistically significant
differences in the group’s mean physical function, role
limitation–physical, role limitation–mental, social func-
tion, mental health, energy/vitality, pain, or health per-
ception subscores after operation compared with before
the procedure (Table II).
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The SF-36 subscores of the 50 patients were com-
pared against population normal values for 60- to 64-
year-old healthy and chronically ill patients (Table II).
The mean postoperative physical function subscores
(physical function and role limitation–physical) were sim-
ilar to those of the chronically ill population, whereas
emotional subscores (social function, mental health, pain,
and health perception) were similar to the mean values of
the healthy population.
The effect of patient risk factors on the change in SF-
36 CIH score is shown in Fig 1. Only patients who did
not have a postoperative complication exhibited a signifi-
cant increase in CIH score compared with patients who
Fig 2. Effect of postoperative complications, contralateral carotid artery occlusion, and preoperative stroke on mean changes in SF-36
scores. Each pair of bars indicates absence (open) or presence (shaded) of risk factor. Error bars indicate SEM. Significant P values are indi-
cated and are the value of the Mann-Whitney U test. PF, Physical function; RLP, role limitation–physical; RLM, role limitation–mental;
SC, social function; MH, mental health; EV, energy/vitality; P, pain; HP, health perception; CIH, change in health.
had a complication. Women had a greater improvement in
CIH score compared with men, but this increase was not
statistically significant.
Because other studies have suggested that patients
with a history of preoperative stroke or contralateral
carotid artery occlusion may report different quality of life
compared with patients without these risk factors,11,12 the
effects of these risk factors, and the presence of a postop-
erative complication on SF-36 score were examined in
greater detail (Fig 2). Patients with a postoperative com-
plication exhibited a decreased emotional (mental health)
subscore, in addition to the previously described decrease
in CIH score (Fig 1), compared with patients not experi-
encing postoperative complications. Patients with preop-
erative contralateral carotid artery occlusion had a
decreased health perception subscore compared with
patients without contralateral carotid artery occlusion.
Patients with a history of preoperative stroke had no sig-
nificantly different scores compared with patients without
a history of stroke (Fig 2).
Analysis of these factors with multiple logistic regres-
sion revealed a trend toward improved CIH score only in
patients who were free of complications, had no preoper-
ative stroke, or were women (Table III). The interaction
between the variables, however, could not be estimated
because of the small sample size (data not shown).
DISCUSSION
Carotid endarterectomy is performed to prevent
stroke with its subsequent morbidity, death, and decrease
in quality of life.2,15-17 We report an improved subjective
perception in quality of life after carotid endarterectomy.
This improvement in mean SF-36 score was not related to
any specific subcategory examined by the SF-36 question-
naire. Patients with postoperative complications did not
have a perceived improvement in their quality of life.
The patients studied were an unselected group of
patients undergoing carotid endarterectomy. As such, they
are comparable to other groups of patients undergoing
operation, and a postoperative combined mortality and
stroke rate of 8% is high but reasonable.1,2 Thus, the per-
ception of increased health and quality of life is reported
for symptomatic patients alone; had asymptomatic patients
been included, the results might have been different.
Previous studies of the effect on quality of life after
carotid endarterectomy have not used the SF-36 ques-
tionnaire, focusing on objective assessment of activities of
daily living rather than subjective patient assessment.8-12
Not surprisingly, small but statistically insignificant
improvements in quality of life were found in some stud-
ies10-12 and no improvement in others.8,9 The findings of
minimal benefit in previous studies may reflect the small
physical impact of an operation designed to prevent future
symptoms, use of unverified or unconventional question-
naires, poor control group design, small sample sizes, and
observer bias.8-12 Simple comparisons to the normal or
chronically ill population are difficult to interpret as con-
trol values because patients undergoing carotid endar-
terectomy perceive themselves as chronically physically ill
but mentally healthy (Table II).
The SF-36 questionnaire used in this study is well suited
for examining patients admitted for vascular surgery.18 Our
finding of an improved CIH score, without improved sub-
scores, suggests that patients feel better having had some
intervention performed on their symptomatic carotid artery
stenosis but could not uniformly identify about what they
felt better. It is likely that each patient perceives different
particular benefits of the procedure, reflecting his or her
own particular physical and mental circumstances, with con-
sequent differing effects on particular SF-36 subscores. The
small sample size in this study may also limit the ability to
detect differences in subscores.
Furthermore, the CIH score reflects general health
perception regarding the patient’s health before the SF-36
test administration, reflecting the performance of the
operation, whereas the general health perception (HP)
subscore reflects general attitude in reference to presumed
future health.14 Because the health perception subscore
reflects feelings about presumed future health, it is not
surprising to us that these patients, who view themselves
as chronically physically ill, have similar physical health
perception scores as other chronically ill patients (Table
II). Additionally, it is not surprising that patients whose
intervention sustained a postoperative complication did
not feel better, as evidenced by no improvement in CIH
score, because a complication may emphasize to the
patient the perception of chronically ill health. Never-
theless, lack of precision in the SF-36 scores does not
diminish the value that patients clearly place on the bene-
fit of carotid endarterectomy, especially because patients
sustaining a postoperative complication had similar gen-
eral future health perception subscores as those patients
not having a complication (Fig 2).
The finding that patients undergoing carotid
endarterectomy perceive themselves as chronically physi-
cally ill is not surprising in this symptomatic population
with a high number of comorbid medical conditions
(Table I). Studies of patients with asymptomatic carotid
artery disease, and presumably with fewer comorbid con-
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Table III. Multivariate analysis of factors affecting the
likelihood of an improved SF-36 CIH score
P value Odds ratio 95% CI
Age .98 0.99 0.87-1.15
Gender .08 0.14 0.01-1.28
Side .37 2.55 0.33-19.56
Smoker .36 0.35 0.04-3.26
Hypertension .58 1.83 0.22-15.34
Diabetes .12 7.81 0.58-106.01
Hyperlipidemia .18 3.37 0.57-19.96
Cardiac .69 0.69 0.11-4.39
Pulmonary .15 7.16 0.49-105.40
Complication .06 0.10 0.01-1.15
Opposite occlusion .66 0.64 0.09-4.62
Preoperative stroke .06 0.14 0.02-1.08
ditions, might reveal different patient perceptions of
themselves. It is not clear, however, how a patient’s
knowledge of their having carotid artery disease indepen-
dently affects their self-image and views on their own qual-
ity of life. This study suggests that operation on
symptomatic carotid artery disease improves SF-36 scores
and thus symptomatic carotid artery disease contributes to
the perception of ill health. Nevertheless, patients with
symptomatic carotid artery disease view their mental
health and future health prospects similar to the healthy
population (Table II).
Improvement in the quality of life among some sub-
groups of patients has been reported, such as in patients
with a contralateral carotid artery occlusion12 or with a
history of preoperative stroke.11 We demonstrated with
univariate methods that only patients without postopera-
tive complications had improved quality of life scores,
compared with patients having postoperative complica-
tions. Multivariate logistic regression confirmed a trend
toward lack of postoperative complications being a signif-
icant contributor toward improved SF-36 score. However,
a much larger study would be necessary for the multivari-
ate analysis to achieve statistical significance and have the
ability to estimate the interaction because of gender and
history of stroke (data not shown).
Patients, especially those who had no postoperative
complications, believe that their health is improved after
carotid endarterectomy. Because patients tolerate the pro-
cedure well, without perception of decreased physical,
mental, or emotional function, these data support the cur-
rent surgical approach to carotid artery disease. It remains
to be demonstrated, however, whether minimally invasive
techniques for carotid artery disease also engender similar
perceptions among our patient population.
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